Effects of AMPA and clomethiazole on spreading depression cycles in the rat neocortex in vivo.
In hippocampal slices, inhibition of AMPA receptors unmasks synaptic transmission via NMDA receptors, suggesting that AMPA receptor activation normally inhibits synaptic transmission via NMDA receptors. Activation of NMDA receptors is involved in the pathogenesis of cortical spreading depression (CSD) which has been implicated in the pathogenesis of migraine aura and neuronal damage from peri-infarct depolarizations. In this study we examined whether NMDA receptor transmission could be unmasked in the neocortex in vivo by AMPA receptor blockage and whether AMPA receptors could affect CSD induced by 200 mM KCl. We further compared the effects of AMPA to those of the NMDA receptor antagonist, 2-amino-5-phosphono-pentanoic acid (2AP5), and the GABA-mimetic drug clomethiazole. The NMDA receptor antagonist MK-801 did not affect the baseline somatosensory evoked potentials (SEPs). In a medium with no Mg(2+), the AMPA receptor antagonist 6,7-dinitroquinoxaline-2,3-dione (DNQX) caused marked reduction in the SEP size which subsequently recovered partially; MK-801 blocked these partially recovered SEPs. AMPA (50 μM but not at 5 μM or 250 μM) and 2AP5 (10 μM) significantly reduced the number of CSD cycles. The effect of AMPA was not changed by co-applying it with cyclothiazide, which blocks AMPA receptor desensitization. Clomethiazole (100 mg/kg i.p.) did not significantly affect the number of CSD cycles. Only 2AP5 significantly reduced the potentiation that follows CSD. We conclude that activation of AMPA receptors can suppress the actions of NMDA receptors in the neocortex; this could be an intrinsic protective mechanism against CSD and also provide a possible therapeutic strategy against CSD-related neurological conditions.